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Abstract	  

	  

Background	  

Nurses	   are	   required	   to	   perform	   gluteal	   intramuscular	   (IM)	  

injections	   in	   practice.	   	   There	   are	   dangers	   associated	   with	  

erroneous	   performance	   of	   this	   task,	   particularly	   with	  

dorsogluteal	  injections.	  	  Knowledge	  regarding	  safe	  injection	  

practice	  is	  therefore	  vital	  for	  nursing	  students.	  

Method	  	  	  

Fifty-‐eight	   second	  year	   students	   at	   a	  New	  Zealand	  Nursing	  

School	  were	  given	  schematic	  drawings	  of	  the	  posterior	  and	  

lateral	   aspects	   of	   the	   gluteal	   region.	   	   They	   were	   asked	   to	  

mark	  and	  justify	  the	  safest	  location	  for	  gluteal	  IM	  injections.	  

Results	  

Fifty-‐seven	   students	  marked	   the	  dorsal	   schematic	   and	   one	  

the	   lateral,	   with	   38	   (66.7%)	   marking	   in	   the	   upper	   outer	  

quadrant	  (UOQ).	  	  Twenty	  indicating	  the	  UOQ	  (52.6%)	  wrote	  

‘sciatic’	  or	  ‘nerve’	  in	  justifying	  their	  location.	  

Nineteen	  (33.3%)	  marked	  a	   location	  outside	  the	  UOQ;	  nine	  

(47.4%)	   of	   these	   mentioned	   ‘sciatic’	   or	   ‘nerve’	   as	   reasons	  

for	   injection	   safety.	   Overall,	   50%	   of	   students	   mentioned	  

‘sciatic’	   or	   ‘nerve’	   in	   justifying	   the	   safety	   of	   their	   chosen	  

injection	  location.	  

Conclusion	  

Results	   suggest	   some	   second	  year	  nursing	   students	  do	  not	  

understand	  safe	  gluteal	  IM	  injection	  locations	  and	  rationale.	  	  

Current	   teaching	   practices	   and	   IM	   injection	   techniques	  

could	  be	  revisited	  to	  prepare	  students	  more	  effectively;	  this	  

may	  help	  prevent	  pathologies	  arising	  from	  this	  procedure.	  	  	  
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What	  this	  study	  adds:	  

1.	   	   Indicates	   some	   students	   lack	   knowledge	   surrounding	  

correct	  placement	  of	  intramuscular	  injections.	  

2.	   	   Indicates	   some	   students	   have	   a	   lack	   of	   theoretical	  

knowledge	   about	   safe	   injection	   practice	   with	   gluteal	  

injections.	  

3.	  	  Highlights	  the	  importance	  of	  checking	  student	  technique	  

prior	  to	  clinical	  placement.	  

	  

Background	  

In	   clinical	   practice	   it	   is	   necessary	   for	   some	   health	  

professionals	   to	   be	   able	   to	   perform	   gluteal	   intramuscular	  

(IM)	   injections	   to	   introduce	   a	   number	   of	   drugs,	   including	  

vitamins,	   steroid	   hormones	   and	   major	   tranquilisers.	  	  

However,	   there	   are	   dangers	   associated	   with	   erroneous	  

performance	   of	   this	   task,	   particularly	  with	   dorsogluteal	   IM	  

injections.1-‐7	   Dangers	   include	   damage	   to	   the	   sciatic	   nerve,	  
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with	  symptoms	  including	  complete	  paralysis	  of	  the	  muscles	  

supplied	  by	  portions	  of	   the	   sciatic	  nerve,	   sensory	   loss,	   and	  

paraesthesias.8-‐11	  

	  

Historically,	   injuries	   to	   the	   sciatic	   nerve	   through	   poorly	  

administered	  gluteal	  IM	  injections	  have	  been	  recorded	  since	  

the	   1920s.12-‐14	   The	   ventro-‐gluteal	   IM	   injection	   site	   is	   now	  

suggested	   as	   the	   safer	   region	   for	   gluteal	   IM	   injections,	  

although	   the	   dorsogluteal	   site	   does	   remain	   popular	   in	   the	  

mental	  health	  sector	  and	  by	  many	  other	  clinicians.5,12,15,16	  

	  

Knowledge	  of	  safe	  gluteal	  IM	  injection	  practice	  is	  therefore	  

vital	   for	   nurses;	   consequently	   it	   is	   important	   that	   nursing	  

students	  are	  trained	  correctly	  in	  this	  procedure.	  	  The	  aim	  of	  

this	  study	  was	  to	   investigate	  second	  year	  nursing	  students’	  

knowledge	  of	  safe	  locations	  for	  gluteal	  IM	  injections.	  	  More	  

specifically,	  are	  nursing	  students	  able	  to	  identify	  the	  correct	  

location	   for	  gluteal	   IM	   injections	  and	   justify	   their	  choice	  of	  

injection	  site	  in	  terms	  of	  safety?	  

	  

Method	  

As	   a	   teaching	   exercise,	   58	   students	   halfway	   through	   their	  

second	  year	  of	  a	  three	  year	  baccalaureate	  course	  at	  a	  New	  

Zealand	   Nursing	   School	   were	   given	   black	   and	   white	  

schematic	   drawings	   of	   the	   posterior	   (Figure	   1)	   and	   lateral	  

(Figure	   2)	   aspects	   of	   the	   gluteal	   regions.	   	   These	   students	  

were	   taught	   safe	   gluteal	   IM	   injection	   technique	   and	  

rationale	  halfway	  through	  the	  first	  year	  of	  their	  course,	  and	  

not	  formally	  instructed	  in	  the	  classroom	  by	  the	  institution	  at	  

any	  time	  after	  this.	  	  Students	  were	  asked	  to	  mark	  the	  safest	  

location	   for	   a	   gluteal	   IM	   injection	   on	   only	   one	   or	   other	  

diagram,	   and	   list	   reasons	   justifying	   the	   safety	   of	   their	  

chosen	  location.	  	  

	  

A	  transparency	  with	  the	  safe	  regions	  indicated	  was	  overlaid	  

on	  the	  completed	  schematics	  and	  the	  drawings	  assessed	  for	  

IM	  injection	  location.	  	  For	  the	  posterior-‐view	  schematic	  the	  

acceptable	   location	   for	   IM	   injection	   was	   within	   the	  

boundaries	   of	   the	   upper	   outer	   quadrant	   of	   the	   buttock	  

(Figure	  1).	  	  In	  this	  instance	  this	  region	  is	  defined	  by	  dividing	  

each	  buttock	  with	   a	   vertical	   line	   from	   the	  highest	   point	   of	  

the	  iliac	  crest,	  followed	  by	  drawing	  a	  horizontal	  line	  through	  

the	   midway	   point	   between	   the	   iscial	   tuberosity	   and	   the	  

most	   superior	   point	   of	   the	   iliac	   crest.	   	   The	   region	  which	   is	  

located	   in	   the	   most	   superior	   and	   lateral	   part	   of	   the	   four	  

divisions	   is	   the	   upper	   outer	   quadrant.17	   Injection	   locations	  

were	   recorded	   as	   either	   inside	   or	   outside	   the	   upper	   outer	  

quadrant.	   On	   the	   lateral-‐view	   schematic	   the	   acceptable	  

location	   was	   within	   the	   reported	   triangular	   ventrogluteal	  

region	  between	  the	  highest	  region	  of	  the	  iliac	  crest,	  anterior	  

superior	   iliac	   spine,	   and	   a	   point	   approximately	   a	   palm’s	  

length	   above	   the	   greater	   trochanter	   (Figure	   2).7	   Any	  

responses	   on	   this	   schematic	   were	   similarly	   grouped	   as	  

inside	  or	  outside	  the	  accepted	  injection	  zone.	  

	  

	  

Figure	   1:	   Posterior	   view	   of	   gluteal	   region.	   Schematic	  

drawing	  of	  the	  posterior	  aspect	  of	  the	  gluteal	  region.	  	  The	  

region	  shaded	  in	  shaded	  in	  grey	  was	  not	  visible	  to	  students	  

and	   indicates	   the	   upper	   outer	   quadrant	   of	   the	   buttock.	  	  

This	   is	   the	   safest	   location	   for	   the	   introduction	   of	   a	  

dorsogluteal	  intramuscular	  injection.	  
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Justification	  of	   location	  safety	  was	  assessed	  as	  either	   ‘safe’	  

or	  ‘unsafe’.	  	  A	  safe	  response	  included	  reference	  to	  avoiding	  

either	  the	  ‘sciatic	  nerve’	  or	  ‘nerve’.	  	  If	  neither	  of	  these	  terms	  

were	  present	  the	  justification	  was	  deemed	  to	  be	  ‘unsafe’.	  	  	  

Departmental	   ethical	   approval	   was	   received	   for	   this	  

exercise.	  

	  

Figure	  2:	  Lateral	  view	  of	  gluteal	  region.	  Schematic	  drawing	  
of	   the	   lateral	   aspect	   of	   the	   gluteal	   region.	   	   The	   region	  
shaded	   in	   grey	   was	   not	   visible	   to	   students.	   	   This	   shaded	  
area	   indicates	   the	   safest	   region	   for	   the	   introduction	   of	   a	  
ventrogluteal	  intramuscular	  injection.	  
	  

Results	  	  

Location	  

Fifty-‐seven	  students	  marked	  locations	  on	  the	  dorsal	  gluteal	  

view	  and	  one	  marked	  on	  the	  lateral	  view,	  with	  38	  (66.7%)	  of	  

the	  students	  marking	  the	  dorsal	  view	  indicating	  a	  site	  in	  the	  

upper	  outer	  quadrant	   (UOQ)	   (Table	  1).	   	  Nineteen	   students	  

(33.3%)	  marked	  a	  location	  outside	  the	  UOQ,	  including	  three	  

that	  marked	  outside	  the	  gluteal	  region.	   	  The	  single	  student	  

who	  marked	   the	   lateral	   view	   indicated	   an	   area	  within	   the	  

accepted	  ventrogluteal	  IM	  injection	  location	  for	  this	  region.	  

Safe	  justification	  of	  site	  

	  Of	   students	  marking	   the	   dorsal	   view,	   20	   (52.6%)	   students	  

indicating	   a	   location	   within	   the	   UOQ	   wrote	   ‘sciatic’	   or	  

‘nerve’	   in	   justifying	   their	   location.	   	   Those	  marking	   outside	  

the	   UOQ	   saw	   nine	   (47.4%)	   mention	   ‘sciatic’	   or	   ‘nerve’	   as	  

reasons	   for	   injection	   safety.	   	   Overall,	   50%	   of	   students	  

mentioned	  ‘sciatic’	  or	  ‘nerve’	  in	  justifying	  the	  safety	  of	  their	  

chosen	   injection	   location.	   The	   one	   student	   marking	   the	  

lateral	  view	  correctly	  justified	  the	  safety	  of	  this	  location.	  	  	  

	  
Table	   1:	   Results	   for	   dorso-‐gluteal	   injection	   location	   and	  
safety.	   Student	   responses	   from	   the	   dorsal	   schematic	  
drawings	   grouped	   into	   injection	   location	   versus	   safe	  
justification	  of	  injection	  site	  for	  dorsogluteal	  intramuscular	  
injections.	   	   Safe	   justifications	   had	   to	   include	   the	   words	  
‘sciatic	  nerve’	  or	  ‘nerve’.	  	  UOQ:	  	  upper	  outer	  quadrant.	  

	  

Analysis	  

A	   Chi-‐square	   analysis	   of	   the	   injection	   location	   and	   safe	  

justification	  data	  provided	  a	  p-‐value	  of	  between	  0.1	  and	  0.5,	  

indicating	   that	   safe	   justification	   was	   unrelated	   to	   where	  

students	  chose	  to	  locate	  their	  injection.	  

	  

Discussion	  

Gluteal	   IM	   injection	   techniques	   are	   taught	   in	   nursing	  

schools	   early	   in	   nursing	   training	   (Otago	   Polytechnic	  

Curriculum	   2010)18,	   prior	   to	   the	   students	   undertaking	   the	  

bulk	   of	   their	   clinical	   placements.	   	   The	   results	   of	   this	   study	  

suggest	  some	  second	  year	  nursing	  students	  in	  New	  Zealand	  

do	   not	   understand	   safe	   dorsogluteal	   IM	   injection	   practice.	  	  

Even	  though	  there	  are	  risks	  involved	  with	  injecting	  this	  area,	  

the	  dorsogluteal	  region	  is	  still	  used	  for	  IM	  injections13,15,19,20	  

and	   continues	   to	   be	   recommended	   in	   nursing	   texts	   and	  

clinical	   practice.6,21	   It	   is	   therefore	   paramount	   that	   this	  

technique	   is	   learned	   correctly,	   with	   dorsogluteal	   IM	  

Safe	  Justification	  of	  Injection	  
Site	  n	  =	  57	  

Safe	   Unsafe	  

UOQ	   20	   18	  
Injection	  
Location	   Outside	  

UOQ	  
9	   10	  
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injections	  directed	  to	   the	  UOQ	  (Figure	  1)	  and	  the	  rationale	  

for	  this	  placement	  reinforced.	  	  

	  

Studies	  have	   indicated	   that	  pathologies	  arising	   from	  errant	  

dorsogluteal	   IM	   injections	   are	   still	   a	   global	   problem	  

affecting	   both	   adults	   and	   children	   alike	   with	   neuropathies	  

induced	   by	   needle-‐inflicted	   injury	   of	   the	   sciatic	   nerve	   still	  

occurring	   in	   large	   numbers.11,22	   	   Significant	   proportions	   of	  

injuries	   arising	   via	   this	   mechanism	   are	   still	   recorded	   in	  

countries	   such	   as	   India,	   Pakistan,	   and	   Nigeria.16,22-‐26	   In	  

Pakistan	   alone	   between	   2001	   and	   2003,	   the	   estimated	  

annual	   incidence	   of	   traumatic	   injection	   neuropathy	  

involving	   the	   sciatic	   nerve	   was	   thought	   to	   be	   around	   six	  

million	   children.16	   	   In	  New	  Zealand	  between	   July	  2005	  and	  

September	   2008	   eight	   claims	   for	   sciatic	   nerve	   injury	   as	   a	  

result	   of	   IM	   injection	   were	   made	   to	   the	   Accident	  

Compensation	   Corporation	   (ACC),	   New	   Zealand’s	   state	  

owned	  accident	   insurance	  agency.7	   	  Of	  these	  eight	   injuries,	  

six	  occurred	  in	  a	  general	  practice	  setting,	  however	  whether	  

the	   injections	   were	   performed	   by	   a	   nurse	   or	   general	  

practitioner	   was	   not	   recorded	   by	   ACC.	   	   Symptoms	   for	   all	  

patients	   included	   a	   combination	   of	   muscle	   weakness,	  

sensory	  disturbance,	  and	  difficulty	  walking.	  

	  

No	   guidelines	   exist	   for	   the	   placement	   of	   IM	   injections.	  	  

Mishra	   and	   Stringer	   (2010)7	   collated	   information	   from	  

several	   professional	   bodies,	   and	   found	   the	   guidelines	   for	  

immunisations	  from	  the	  UK	  (Royal	  College	  of	  Paediatrics27),	  

USA	   (American	   Academy	   of	   Paediatrics28),	   and	   Australia	  

(Australian	   Technical	   Advisory	   Group29)	   recommend	   the	  

buttock	  should	  not	  be	  used	  for	  IM	  injections	  because	  of	  the	  

risk	   of	   injury	   to	   the	   sciatic	   nerve.	   Injections	   into	   the	  

dorsogluteal	  region	  not	  only	  risk	  damaging	  sciatic	  nerve,	  it	  is	  

also	   not	   a	   good	   site	   for	   IM	   injections.	   	   In	   one	   study	   of	   50	  

hospital	   patients	   injected	   with	   a	   30mm	   needle	   in	   this	  

region,	  32%	  were	  found	  to	  have	  received	  the	  injection	  into	  

the	   muscle,	   with	   most	   injections	   actually	   being	  

subcutaneous.30	   	   Yet	   despite	   this,	   and	   the	   fact	   that	   the	  

ventrolateral	   gluteal	   location	   remains	   safer	   than	   the	  

dorsogluteal,	  a	  recent	  study	  of	  New	  Zealand	  nurses	  showed	  

that	  only	  9%	  had	  used	  this	  site.31	  	  

	  

Choice	  of	  location	  site	  

The	   vast	   majority	   of	   the	   students	   chose	   to	   place	   their	  

injection	  on	   the	  dorsal	   schematic	   view	  of	   the	  buttock,	   and	  

only	  one	  student	  chose	  the	  lateral	  view.	  	  This	  single	  student	  

marked	   a	   location	   in	   the	   ventro-‐lateral	   gluteal	   region,	   the	  

region	  most	   commonly	   promoted	   for	   gluteal	   IM	   injections	  

to	   be	   introduced.	   Two-‐thirds	   of	   the	   students	   marking	   the	  

dorsal	  view	  indicated	  their	  preferred	  location	  lay	  within	  the	  

UOQ,	   however	   some	   of	   those	   that	   did	   not	   located	   their	  

injection	   site	   directly	   over	   the	   path	   of	   the	   sciatic	   nerve,	  

while	   others	   injected	   regions	   outside	   the	   gluteal	   region	  

altogether.	  	  This	  indicates	  even	  basic	  anatomical	  knowledge	  

should	   be	   revisited	   throughout	   the	   course	   of	   the	   degree	  

when	  it	  is	  relevant	  to	  safe	  clinical	  practice,	  and	  in	  particular	  

with	  reference	  to	  dorsogluteal	  injections.	  

	  

The	  large	  number	  of	  students	  selecting	  the	  dorsal	  schematic	  

view	   could	   be	   because	   of	   confusion	   surrounding	   the	  

descriptive	  terminology	  used	  when	  dealing	  with	  the	  gluteal	  

region.	   The	   instructions	   to	   students	   contained	   the	   word	  

‘gluteal’,	   and	   this	   term	   conjures	  up	   images	  of	   the	  buttock,	  

not	   of	   the	   lateral	   hip	   area	   where	   the	   safer	   ventro-‐lateral	  

gluteal	   injection	   site	   is	   located.	   Therein	   lies	   a	   conundrum	  

when	   deciding	   how	   to	   best	   nominate	   a	   description	   for	  

gluteal	   injections;	   perhaps	   the	   current	   description	   is	  

misleading	   and	   the	   terminology	   used	   for	   injections	   in	   this	  

region	   could	   be	   revisited,	   a	   suggestion	   also	   offered	  

previously	  by	  Mishra	  and	  Stringer.7	  

	  

Justification	  of	  safety	  

The	   introduction	   of	   any	   IM	   injection	   carries	   some	   risk,26	  

therefore	   with	   the	   dorsogluteal	   IM	   technique	   still	   being	  

utilised	  it	  is	  critical	  that	  students	  and	  clinicians	  alike	  are	  able	  

to	  provide	  the	  correct	  rationale	  for	  the	  safe	  introduction	  of	  

injections	  in	  the	  gluteal	  region.	  	  A	  large	  number	  of	  students	  

(50%)	   did	   not	   state	   either	   the	   word	   ‘nerve’	   or	   ‘sciatic’	   in	  
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justifying	   the	   site	   of	   their	   injection	   in	   the	   dorsogluteal	  

region.	  Of	  the	  students	  that	  did	  not	  place	  their	   injection	   in	  

the	  UOQ,	   48%	   stated	   nerve	   or	   sciatic	   in	   their	   justification,	  

indicating	   a	   knowledge	   that	   encompasses	   safe	   practice.	  	  

However,	   these	   students	   still	   indicated	   their	   injection	  

locations	   in	   a	   position	   that	   was	   potentially	   injurious.	   This	  

suggests	  that	  even	  though	  some	  students	  recognise	  dangers	  

are	   associated	   with	   performing	   an	   IM	   injection	   in	   this	  

region,	   their	   clinical	   anatomical	   knowledge	   relating	   to	   the	  

safety	  of	  this	  technique	  was	  poor.	  

	  

This	   brief	   investigation	   does	   have	   some	   limitations.	   	   The	  

schematic	   drawings	  were	   two-‐dimensional	   representations	  

of	  a	  three-‐dimensional	  region,	  therefore	  some	  students	  may	  

not	  have	  accurately	  appreciated	  where	   ‘true’	   locations	   lay.	  	  

In	  reality,	  the	  upper	  outer	  quadrant	  is	  most	  likely	  eye-‐balled	  

from	  the	  posterior	  view	  in	  clinical	  situations,	  meaning	  there	  

is	  some	  validity	  in	  presenting	  a	  two-‐dimensional	  diagram	  of	  

this	   anatomical	   region	   for	   students	   to	  mark.	   	  Nevertheless	  

the	   schematics	   of	   a	   muscular	   and	   bony	   outline	   of	   the	  

posterior	  view	  and	  a	  bony	  outline	  of	  the	  lateral	  region	  may	  

have	  presented	  the	  students	  with	  difficulty;	  some	  may	  have	  

had	  problems	  appreciating	  the	  ‘actual’	  anatomy	  given	  it	  was	  

not	  ‘real’	  or	  from	  a	  photograph	  of	  a	  person.	  	  There	  was	  also	  

no	   investigation	   of	   the	   teaching	   methodology	   used	   to	  

instruct	   the	   students,	   therefore	   it	   is	   not	   possible	   to	  

determine	  how	  much	   influence	  this	  had	  over	   the	  observed	  

outcomes.	  Despite	  these	  shortcomings	  the	  study	  does	  serve	  

a	   useful	   purpose,	   indicating	   that	   many	   nursing	   students’	  

knowledge	  of	  the	  location	  and	  rationale	  for	  safe	  placement	  

of	   dorsogluteal	   IM	   injections	   is	   unsafe	   and	   should	   be	  

improved.	  

	  

Conclusion	  

Many	   nursing	   students	   chose	   a	   posterior	   gluteal	   location	  

over	   a	   more	   lateral	   site	   when	   asked	   to	   identify	   a	   safe	  

location	   for	   a	   gluteal	   IM	   injection,	   and	   many	   students’	  

justifications	  of	  safe	  placement	  failed	  to	  take	  into	  account	  a	  

major	   nerve	   (sciatic)	   being	   located	   in	   the	   dorsogluteal	  

location.	   Even	   though	   dorsogluteal	   IM	   injections	   attract	   a	  

higher	  likelihood	  of	  complications	  than	  injections	  into	  other	  

areas	   such	   as	   the	   ventrogluteal	   site,13,19	   this	   location	  

remains	  an	  option	  for	  the	  introduction	  of	  medications.	  	  The	  

results	  of	  this	  study	  suggests	  safe	  dorsogluteal	   IM	  injection	  

practice	   should	   be	   revisited	   throughout	   the	   duration	   of	  

nursing	   courses,	   thus	   ensuring	   correct	   technique	   for	   this	  

procedure	   is	   reinforced	   and	   thereby	   helping	   prevent	  

pathologies	   arising	   from	   errant	   injection	   technique.	  	  

Educators	   and	   preceptors	   should	   be	   aware	   that	   some	  

nursing	  students	  may	  have	  poor	  knowledge	  of	   IM	  injection	  

techniques	  when	   they	   embark	   on	   clinical	   placements,	   and	  

should	  check	  students’	  knowledge	  before	  they	  are	  required	  

to	  perform	  such	  procedures	  in	  practice.	  	  It	  is	  also	  suggested	  

the	   terminology	   ‘ventro-‐gluteal’	   be	   revisited	   as	   a	  

description	  for	  IM	  injections	  in	  the	  lateral	  hip	  region	  as	  the	  

current	   description	   is	   perhaps	   misleading,	   validating	   a	  

suggestion	  made	  by	  previous	  authors.7	  
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